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Introduction
It is often argued that credit misallocation was responsible for the long stagnation of the Japanese economy during the 1990s. The case is set out as follows. Banks had concentrated their managerial resources around the disposal of massive, non-performing loans, which had prevented banks from playing the intermediary role of allocating funds more efficiently. Thus, the malfunction of the credit allocation system plunged the Japanese economy into a severe, decade-long stagnation. While few would refute this interpretation, a wide spectrum of opinion remains about the manner in which credit was misallocated in the economy.
One view is focused on what has been termed a "credit crunch" in the 1990s. The banks, burdened with bad loans, reduced the amount of bank loans granted to firms.
Bank-dependent firms were forced to cut spending on fixed investments, which lowered aggregated production.
Another view is that associated with the "evergreening" of loans. It is profitable for a bank to continue, or even to increase, lending to insolvent firms if the bank has already spent a large sum of money on screening and monitoring loans to these firms, given that past expenses have already been sunk into this firm. Furthermore, additional loans to insolvent firms can delay the realization of loan losses. In other words, it is perfectly rational for a bank to continue to grant loans to inefficient firms in order to prevent the realization of loan losses. This is a well-known soft budget problem. 1 From a theoretical perspective, it is difficult to settle the dispute over which interpretation of events is more plausible. Therefore, it is an issue that must be settled empirically.
This paper is an empirical attempt to shed light on this issue based on survey data from the Short-term Economic Survey of Enterprises (or the Tankan survey), reported by the Bank of Japan. The Tankan survey is unique in the sense that it contains data concerning firms' judgments on the credit conditions currently faced. The firms were asked to answer the following question: How do you perceive the current lending attitude of financial institutions? Firms were asked to choose one of the following three items: severe, not so severe, and accommodative. Each item reflects the credit condition the firm perceived itself to face. The Tankan survey reports the proportion of firms responding to each choice by aggregating the responses of individual firms.
Two benefits of the Tankan survey deserve special mention. First, it provides us with information on credit allocation viewed from the firms' perspective. It enables us to incorporate demand as well as supply factors associated with loans in analyzing credit allocations. Secondly, survey results are available by industry and firm size, so that we can examine differences in credit allocations across industries and firm size. The main contribution of this study is that it relates information on credit allocations in the Tankan survey to factors underlying loan demand and supply. In particular, we are interested in the ways in which deterioration of the balance sheets of firms and banks in the 1990s affected the allocation of credit.
To preview our main findings, the deterioration of firms' balance sheets in the 1990s raised the proportion of firms perceiving the lending attitude of financial institutions to be severe. This is most notable for non-manufacturing industries. Massive non-performing loans in the banking sector significantly raised the proportion of firms perceiving the lending attitude of financial institutions to be severe. This tendency is also notable for non-manufacturing industries, especially the real estate industry. Our results are irrespective of the choice of balance sheet variable with respect to the banks. Our evidence indicates that the credit crunch interpretation is more relevant than the evergreening interpretation in describing credit allocations at the industry level in the Japanese economy of the 1990s.
The paper is organized as follows. Section 2 reviews studies dealing with credit allocation and its association with the balance sheet conditions of Japanese firms and banks after the 1990s. We summarize previous findings on this issue. Section 3 sets up a simple theoretical model to analyze the relationship of credit allocations deduced from the Tankan survey with the factors underlying loan demand and supply. Section 4 derives equations that link the extent to which firms perceive the lending attitude of financial institutions to be severe with some underlying factors, including balance sheet variables of firms and banks. The data set we use is also explained in this section. Section 5 shows the results of our estimations and explains the implications of the manner in which credit was allocated in the 1990s at the industry level. Section 6 presents our conclusions.
Credit Allocation and Balance Sheet Conditions of Firms and Banks: Literature Survey
Here, we review empirical studies dealing with the effects of balance sheet conditions in Japanese firms and banks with respect to credit allocations after the 1990s. The empirical studies are divided into two positions. One position supports the idea that the deterioration of balance sheets in firms and banks had negative effects on credit allocation. There are several characteristics common to these studies. First, almost all of the studies investigated the effects of banks' capital adequacy ratio and ratio of non-performing loans to total loans on credit allocation. Many of the studies obtained significantly positive effects with respect to the capital adequacy ratio and significantly negative effects with the non-performing loans ratio in relation to bank loans. In other words, the credit crunch hypothesis is supported by these studies. It is true that, in these studies, the factors affecting demand for bank loans were partially controlled for; however, they only estimate the supply schedule of bank loans. One exception is Ohkusa's study (2002) , in which the level and growth rate of firms' profits are shown to be important factors that influence the lending attitude of financial institutions. Given that it is not an easy task to thoroughly identify demand and supply with respect to bank loans, it would be preferable to include not only factors affecting bank loan supply but also those affecting demand for bank loans.
Second, most of these studies examine total bank loans, with the exception of Miyagawa et al. (1995) , Maeda (1996) and Ogawa (2003) . They divide loans into several components and pay special attention to the relationships between banks' balance sheet conditions and bank loans to small firms. Ogawa's study (2003) revealed evidence suggesting that the effect of the non-performing loans ratio is particularly strong for loans to small firms. Moreover, Ogawa also examined the effect of the non-performing loans ratio on bank loans by industry and reported that the effect of the non-performing loans ratio on bank loans is larger for non-manufacturing industries.
The other position supports the explanation of the evergreening of loans. The studies providing evidence for this condition are relatively new. For example, Hoshi's study (2000) offers the seminal argument that evergreening of loans is apparent in the real estate industry. Studies by Fukao (2000) and Sakuragawa (2002) are in the same vein.
The former shows that the average borrowings per firm increased for the real estate industry in the late 1990s, and the latter reports that the correlation between the rate of change in land price and lending to the real estate industry vanished in the late 1990s.
More formal empirical works estimate the supply equation of bank loans. The balance sheet variables commonly used in these studies are the ratio of non-performing loans to total loans, banks' capital adequacy ratio, and firms' debt-asset ratio. Sasaki (2000) found that banks with a higher non-performing loans ratio tend to increase loans to the construction industry while Sugihara and Fueta (2002) also found that non-performing loans to the real estate industry exert a significantly positive effect on loans granted to this industry. Tsuru (2001) found that the capital adequacy ratio had significantly negative effects on loans made to the real estate industry. Hosono and Sakuragawa (2003) argued that banks with a lower capital adequacy ratio tend to increase real estate loans. transactions. By examining the relationship between the non-performing loans ratio and the debt-asset ratio, Hibara (2001) found that banks with higher non-performing loans ratios tended to use less restraint in making loans to firms with high debt-asset ratios.
Koyabashi et al. (2002) showed that beyond a certain point of debt-asset ratio, a rise in the debt-asset ratio corresponded with an increase in lending to firms in the construction and real estate industries. Peek and Rosengren (2005) offer the most comprehensive micro study. They demonstrated that Japanese banks increased loans to less profitable firms in the 1990s. Moreover, they found that this was especially so for banks with balance sheet deterioration and loans to affiliated firms.
To summarize, first, the evergreening phenomena is not prevalent across industries but can be observed in certain, non-manufacturing industries (construction and real estate) that are burdened with excessive debt. Second, all of the studies that incorporate firms' balance sheet variables rely on micro data from banks and firms. Since listed firms' information constitutes the micro data, the evidence supporting the evergreening argument is confined to large firms, with no information concerning small or medium-sized firms included. 2 It is worth noting that small or medium-sized firms are more dependent on bank loans, so investigation into how credit allocation is influenced by the balance sheet conditions of firms, as well as that of banks, is important. The benefit of examining micro data from firms and banks in the context of this study is that it enables us to make clear estimates of the effects of balance sheet conditions of firms and banks on credit allocation. However, we fail to obtain macro or industry level implications for credit allocations from micro level evidence. It is true that credit is constrained for some firms with heavy debts and is expanded for some firms with excessive debts, but micro level evidence is silent as to the aggregated consequences of credit allocations on the industry level. In the subsequent sections, we investigate how credit is allocated for small and medium-sized firms as well as large firms. The Tankan survey is an ideal data source that provides us with the information necessary for conducting empirical analysis along these lines. 3 The supply schedule of loans 7 is given by:
where kt z :determinants of loan supply in time t ( )
It should be noted that the loan schedule is influenced not only by the factors associated with banks, such as the banks' balance sheet, but also by the factors that affect loan demand. This is because a loan contract is intrinsically determined by negotiation between creditors and debtors, and information concerning debtors is processed by banks in determining the supply of loans to the firm. 4 When the demand schedule for loans exceeds the supply schedule, the firm may perceive the current lending attitude of financial institution to be severe. Let it θ be the extent to which the supply schedule exceeds demand schedule, or:
Then, it θ can capture the extent to which the firm perceives the present lending attitude to be severe. The Tankan survey we used for data in our empirical analysis reports the percentage share of firms regarding the current lending attitude as severe, not so severe and accommodative, respectively. These ratios were easily translated into our framework. By specifying the density function, we can obtain more tractable expressions for eq.(4).
We assume that the distribution function of it θ is given by the following logistic function:
where β α, :shift parameters
θ is defined as the ratio of supply to demand for loans, it is a function of the factors affecting both supply and demand for loans. In other words, the shape of the distribution hinges upon
, where I is the number of firms. These variables are the driving force of the shift parameters. Since it is impossible to incorporate the information of individual firms into our analysis, we assume that the shift parameter α is a function of the mean of firm attributes. We denote 
From this, we can link the proportion of firms perceiving the present lending attitude to be severe ( ) t S with the factors underlying supply and demand for loans.
In our framework, the effects of factors affecting loan demand and supply on t S may be easily analyzed. For example, the effect of deterioration of a bank's balance sheet on t S can be examined in the following manner. Suppose that deterioration of the bank's balance sheet makes the bank more reluctant to supply loans to firms. It will lower it θ for some firms, and the distribution function of it θ will shift to the left, as shown in Figure 2 .
Thus, the proportion of firms perceiving the lending attitude to be severe rises.
However, the bank might increase loans as a result of soft budget problems when the bank's balance sheet deteriorates. Then, it will raise it θ for some firms, and the distribution function of it θ will correspondingly shift to the right. This implies that the proportion of firms perceiving the lending attitude to be severe falls. This case is that of the evergreening of loans. In actuality, some firms might observe a rise of it θ while others might observe a fall of it θ . Therefore, the question of whether the proportion of firms perceiving the lending attitude to be severe increases or not is purely an empirical issue.
In a similar fashion, we can analyze the effects of factors affecting loan demand on t S .
Suppose that the outlook for the firm's profitability becomes gloomy. Then, the firm will decrease demand for loans. This will raise it θ and the percentage share of firms perceiving the lending attitude to be severe will fall. However, when the bank finds out the firm's gloomy profit expectations, a decrease of loan demand might be accommodated. This might lead to a fall of it θ and the proportion of firms feeling the lending attitude to be severe might rise. This illustrates the importance of firms' information to the banks' loan supply decisions; it also shows that the question of whether banks accommodate a change in loan demand hinges upon firms' information as well as on the ways in which banks process such information. This is an empirical issue to be investigated in subsequent sections.
It should be noted that we can also link the proportion of firms perceiving the present lending attitude to be accommodative ( t A ) to the factors underlying the demand and supply schedule of loans. It is written as:
This equation is estimated jointly with eq. (7).
Framework of Empirical Investigation and Data Set
In the previous section, we derived the basic equation to link the proportion of firms perceiving the lending attitude to be severe or accommodative with the factors underlying loan demand and supply. The purpose of this section is twofold. One is to modify the basic equations and derive the equation to estimate the effects of the factors underlying supply and demand for loans on credit allocation. The other is to explain the data set we used in the estimation as well as the procedures for constructing the variables.
A. Specification of Lending Attitude Equation
In estimating eqs. (7) and (8), the shift parameter of α is specified as a linear function of the factors underlying loan demand and supply. We selected the following variables that affect loan demand. They are liquidity measure (LIQ), growth potential (GROWTH), and balance sheet condition of firms (FBALANCE). As for the variables that affect loan supply, we chose the balance sheet variable of banks (BBALANCE).
Specifically, the equation linking the proportion of firms perceiving the lending attitude of financial institutions to be severe ( t S ) with the factors underlying loan demand and supply is written as: γ is negative, it will enhance the effects of credit crunch, whereas when 6 γ is positive it will enhance the effects of evergreening.
Lastly, we take account of the differential effects of balance sheet conditions of firms and banks on credit allocation by industry and firm size. As we pointed out in Section 2, the evergreening phenomenon has been found mainly in non-manufacturing industries burdened with excessive and outstanding debt. Moreover, small firms are more bank-dependent, so the bank relationship might be special to small firm clients. This suggests that evaluation of firms' balance sheet conditions by banks might have a differential impact on banks' lending attitudes toward small firms. To take these possibilities into consideration, we add the cross term of balance sheet variables of firms and banks, with dummy variables for industry and firm size, to eq.(9). 6 That is, we have: 
It should also be noted that all the explanatory variables except growth potential are in first difference form. 7, 8 In a similar fashion, we can write the proportion of firms perceiving the present lending attitude to be accommodative ( t A ) as a function of factors underlying supply and demand for bank loans as follows: Table 1 shows the sample mean of the ratio of borrowing outstanding to market-valued land stock. The ratio is higher for non-manufacturing industries. It hovers at around unity for small firms, except for the service industry. The ratio tends to be highest for large firms, except for those in retail and the real estate industries. For manufacturing industries, there is less regularity on the magnitude of the ratios across industry and firm size. Table   2 shows the average growth rate of real sales. Negative sales growth was dominant in most of the industries, reflecting severe stagnation in the 1990s. In particular, the growth rate of real sales was negative, irrespective of firm size, for food, steel, fabricated metals, construction, and retail industries. In contrast with stagnant industries, there were industries that exhibited positive growth rate, irrespective of firm size. These were chemicals, electrical machinery, transportation machinery, and transportation and information communication industries.
Estimation Results and Their Implications for Credit Allocation

A. Estimation Results of Lending Attitude Equation
Here, we turn to our estimation results that indicate some important implications for credit allocation. Eqs. (10) and (11) are jointly estimated by nonlinear least squares.
Estimation results are shown in Table 3 . 13 As we expected, the coefficient estimate of When the cross term coefficient, the last term of the R.H.S. of eq. (12), is positive, deterioration of the balance sheet of one sector will mitigate the tightening effect of the balance sheet deterioration of the other sector on credit allocation. Thus, it is interpreted as evergreening. Table 4 shows the coefficient estimates of the cross term by industry and firm size. The significant cross terms are all negative for large firms. There is only one significantly positive cross term (petroleum and coal products industry) for medium-sized firms. For small firms, there is also one industry (industrial machinery industry) that has a significantly positive cross term. Judging from the cross term coefficients of firms' balance sheets and banks' balance sheets, evergreening does not seem to be prevalent in the economy.
The second way to examine these effects of balance sheet conditions of firms and banks on credit allocation is to calculate directly the effects of changes in the balance sheet conditions of firms and banks on the proportion of the firms perceiving the lending attitude to be severe, as is shown in eq. (12) . We evaluate eq. (12) Tables 5 and 6 show the estimates of ( ) Deterioration of firms' balance sheet conditions significantly increases the proportion of firms perceiving the lending attitude to be severe, across all industries, for large firms.
This implies that credit allocation tightens as the balance sheets of large firms deteriorate.
A similar tendency is observed, though less dramatically, for medium-sized and small firms. For medium-sized and small firms, we observed negative effects of firms' balance sheet deteriorations on the proportion of firms perceiving the lending attitude to be severe for petroleum and coal products, non-ferrous metals, and service industries. It is significant only for small firms in the petroleum and coal products industries. In 18 out of 20 industries, we observed significantly positive effects for medium-sized firms, while we observed significantly positive effects in 11 industries for small firms. It should be noted that the estimates are notably large for retail, construction, and fabricated metals industries, irrespective of firm size.
A rise of the non-performing loan ratio makes banks' lending attitudes more severe for large and medium-sized firms across all industries, apart from the lumber and wood products industry. The rise of the non-performing loan ratio makes banks' lending attitudes more accommodative for small firms in lumber and wood products, fabricated metals, industrial machinery, transportation machinery, and construction industries.
However, the effect is significant only in the lumber and wood products industry. Credit contraction effects are significant in four, 11, and 10 industries out of 20 for small, medium-sized, and large firms, respectively. The effects are particularly significant in the real estate industry, in which a rise of the ratio of allowance for doubtful loans to total loans by a single percentage point increases the proportion of firms perceiving the lending attitude to be severe by 15.1, 20.4 and 19.9 percentage points for small, medium-sized, and large firms, respectively. In the late 1990s, evergreening was seldom observed on an industry level, irrespective of firm size. Rather, we observed a serious credit crunch situation, especially in non-manufacturing industries.
Lastly, we show inter-industry evidence on the effects of firms' balance sheet conditions on credit allocation. This can be accomplished by calculating the correlation Table 7 shows the cross term of the firms' balance sheet with the rate of change in share price of the banking sector. Since a rise in the rate of change in banks' share prices reflects the improvement of banks' balance sheets, a negative cross term corresponds to the evergreening case. It is only in the real estate industry that we observe evergreening, irrespective of firm size. 16 Our evidence for evergreening in the real estate industry lends empirical support to previous studies.
However, it should be noted that the prevalence of evergreening, judging from the sign of the cross term, is weak, given that even if the cross term is negative, the total effects of balance sheet deterioration on credit allocation calculated by eq. (12) could also support the credit crunch hypothesis. In fact, the deterioration of balance sheet conditions on the part of banks and firms leads to a more severe lending attitude for the real estate industry, irrespective of firm size, as will be seen below.
Here, we examine the ( ) share price change on the credit allocation, a drop in the rate of change in banks' share prices increases the proportion of firms perceiving the lending attitude to be severe across all industries, except for the lumber and wood products industry, irrespective of firm size.
In particular, the estimates are significantly negative and large in absolute value for the real estate industry, irrespective of firm size. borrowings-land ratio, calculated by combining all the observations across firm size, is -0.2938, and is statistically significant at the 5% level. 17 Once again, the credit crunch hypothesis is supported by inter-industry comparison.
To sum up our evidence, balance sheet deterioration of firms and banks in the late 1990s reduced credit ubiquitously across industries. It should be noted that our evidence is not inconsistent with past studies that have argued for the evergreening case. This is because most of the studies that have obtained evidence favorable to evergreening have been conducted using micro data from firms. Our study uses more aggregated industry level data. As we pointed out in Section 3, it is true that deterioration of balance sheets has adverse effects on credit allocation to some firms, while other firms will perceive that the lending attitude gets more severe. Our examination of the proportion of firms perceiving the lending attitude to be severe, using evidence at the industry level, simply demonstrates that the number of firms suffering from the credit crunch condition is greater than those benefiting from evergreening.
Concluding Remarks
Empirical data on how balance sheet deterioration of firms and banks affected credit allocation in the 1990s revealed that credit allocation was reduced as a whole. The extent to which each industry suffered from credit reduction depends on the attributes of individual industries as well as the banking sector. The effects were notably large for the non-manufacturing sector, although the effects are not uniform across industries in the manufacturing sector. There remains another, more important, task to be completed: an investigation into how credit allocation in the 1990s affected the resource allocation of the economy. This is a promising avenue for future work, one that could lead to a deeper understanding of the economic mechanisms of the last decade.
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Footnotes
1 See Dewartripont and Maskin (1995) and Berglof and Rӧland (1995,1997) for detailed discussions of the soft budget problem. 2 An exception is the study by Fukuda et al. (2005) in which the reduced form of the loan equation is estimated using a matched sample of unlisted firms and banks. The results are mixed. Deterioration of firm health leads to reduction of bank loans, while deterioration of bank health increases bank loans. 3 For simplicity, we assume that there is one representative bank that provides loans to all of the firms in the economy. 4 Interest payment is also an endogenous variable determined as a part of loan contract, so that interest rate does not appear as an explanatory variable in the loan demand and supply schedule. 5 The variables
are associated with the representative bank, so that they can be interpreted as the mean of the attributes of total banks. 6 The effect of liquidity on demand for bank loans might vary across firms of different sizes, so that we add the cross term of liquidity with dummy variables for firm size. 7 We also add dummy variables of firm size and industry to the constant term of t Φ . 8 As will be explained below, growth potential is measured by the growth rate of real sales. Therefore, we do not take first difference of it. 9 These are textiles, lumber and wood products, paper and pulp, chemicals, petroleum and coal products, ceramics, stone and clay products, steel, non-ferrous metals, food, fabricated metals, industrial machinery, electrical machinery, transportation machinery and precision machinery for manufacturing industries and construction, real estate, wholesale, retail, transportation and information communication, and service for non-manufacturing industries. 10 For the wholesale industry, medium-sized firms are defined as those with employees between 100 and 1,000, while small firms are defined as those with employees between 20 and 100. For retail, service, and lease industries, medium-sized firms are defined as those with employees between 50 and 1,000, while small firms are defined as those with employees between 20 and 50. 11 See Ogawa(2000) for detailed procedures for constructing market-valued land stock. 12 For the judgment questions in the Tankan survey, the respondents are asked to answer on the lending attitude of financial institutions excluding seasonal factors. That is the reason why we do not seasonally adjust the proportion of firms perceiving the lending attitude to be severe. 13 Constant terms including dummies for industry and firm size are suppressed in the  table. 14 Hibara (2001) takes a similar approach to test the prevalence of evergreening of loans. 15 The correlation coefficient between the
estimates and the firms'
borrowings-land ratio calculated by combining all the observations across firm size is 0.0735 and insignificant. 16 A statistically negative coefficient of the cross term is also obtained in petroleum and coal products, precision machinery, and service industries for medium-sized firms. 17 The correlation coefficient between the
estimates and the firms' borrowings-land ratio, calculated by combining all the observations across firm size, is 0.0234 and insignificant. 18 Notes: DUMIND1 to DUMIND19 corresponds to the following industries: textiles, lumber and wood products, paper and pulp, chemicals, petroleum and coal products, ceramics, stone and clay products, steel, non-ferrous metals, fabricated metals, industrial machinery, electrical machiney, transportation machinery, precision machinery, construction, real estate, wholesale, retail, service and transportation and information communication. *** ,**,* significant at 1%, 5%, and 10% level, respectively *** ,**,* significant at 1%, 5%, and 10% level, respectively *** ,**,* significant at 1%, 5%, and 10% level, respectively 
